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Purpose: To developagorithmstha cantrack the invisible lung tumors by tracking relevantanatomicfeaturesin the fluoroscopic
images basedprinciple componentanalsis (PCA) andregressin analyss.

Method and Materials: Foreach patient15 second of fluoroscgic imagesweretakenbefor treatmentandusel as training datagt
A few regiors-of-interest (ROIs) were manually selectedn the first imageframethat may containanatomicfeatures comelatedwith
tumor mation. PCA was applied to reducethe dimensiorality of eachROI to 3. Tumor positionsweremanuallymatked by an expert
obsever in all trainingimages.Regresion methodswere applied to build the correlationsbetweenthe tuma positionandthe PCA-
procesed ROIs. Thenthe comelationswere usedto predictthe tumor positionsin the testingimages.Four regresson methodswere
consideed: 1-degreeand 2-degreelinear regresson, artificial neural network (ANN), and supportvector machine(SVM). Their
acairag/ was asessedy comparing the prediction resuls with the referencetumor locaions manually determinedby the expert
obsever.

Results: 12 sequencs of fluoroscopc imageshavebeenstudied retrospedtely. Resuts are reportedin termsof meanandvariation
of localization error. Condderingall regressiommethodsthe meanlocalizationemors (MLE) are smallerthan1 mm for most patients
andin theworstcases still smalkerthan2.5 mm. Variationsaresmallerthan1 mm mostof thetime, andthe largestvariationis about
9 mm. 1-degreelinearregresionandANN in generalperformbetterthanthe othertwo methodsThe other two methodgendto have
overfitting problems.

Conclusion: Basedon PCA and regression analysis we proposé a novel methodthat can track the invisible lung tumor in
fluorosmpic imagesby trackingcomelatedanatonic featuresThe methodhasan accuacy of Immin mostof casesandsmallerthan
3mmin theworstcase.



